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(54) Ink jet recording apparatus and flushing control method used in the same 



■ (57) An ink jet recording head is provided with a noz- 
zle formation face on which nozzles for ejecting ink 
drops in accordance with print data are formed. A cap- 
ping member (6) for sealing the nozzle formation face 
has an inner space formed with a bottom. An ink absorb- 
ing member (8) is provided on the bottom of the inner 
space. In a first flushing mode, ink drops are ejected into 



the capping member (6) in a state that the nozzle for- 
mation face is sealed by the capping member (6). In a 
second flushing mode, ink drops are ejected into the 
capping member (6) in a state that the capping member 
(6) is separated from the nozzle formation face. Either 
the first flushing mode or the second flushing mode is 
selectively performed. 
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Description 

BACKGROUND OF THE INVENTION 

5 [0001] The present invention relates to ink jet recording apparatus provided with a recording head for ejecting ink 
drops in accordance with print data. More particularly, the invention relates to a management technique which solves 
a problem arising from executing a flushing operation to idly eject ink drops to a capping member for hermetically 
closing a nozzle formation face of the recording head, and which suppresses the solidification of the ink and the like 
within the capping member by appropriately managing a flushing amount. 

10 [0002] Generally, the ink jet recording apparatus is provided with the ink jet recording head for receiving ink from ink 
cartridge, and a sheet feeder for moving a recording sheet of paper relative to the recording head. An image is recorded 
on the recording sheet in a manner that ink drops are ejected onto the recording sheet in accordance with print data 
while moving the recording head in the main scanning direction. In the recording head, to print, ink is pressurized within 
a pressure generating chamber and ejected in the form of ink drops onto the recording sheet through the nozzle orifices. 

15 Therefore, the nozzle orifices are frequently clogged, and this results in improper printing. Various causes of the nozzle 
clogging exist, and examples of them are increase of ink viscosity due to solvent evaporation through the nozzle orifices, 
ink solidification, dust adhesion to the orifices, and entering of air bubbles. 

[0003] To avoid the clogging trouble, this type of the ink jet recording apparatus uses a capping member for hermet- 
ically closing the nozzle formation face of the recording head in a non-print mode. The capping member serves as a 
20 lid for preventing the ink at the nozzle orifices of the recording head from being dried. Further, it serves to recover the 
ink drops ejection ability of the recording head. That is, when the nozzle orifices are clogged, the nozzle formation face 
is sealed with the capping member, a negative pressure is applied from a suction pump to the clogged nozzle orifices 
to forcibly suck the ink therefrom. In this way, the clogging of the nozzle orifices is removed. 

[0004] A process of forcibly sucking the ink from the clogged nozzle orifices, which is executed for removing the 

25 clogging of the recording head, is called a cleaning operation. It is executed when the printing is started again after a 
long power-down time of the apparatus or when the user recognizes printing failure and operates a cleaning switch, 
for example. In the cleaning operation, under negative pressure generated by the suction pump, the ink is sucked into 
the capping member from the recording head, and then the nozzle formation face is wiped out with a wiping member 
formed of a rubber material, for example. 

30 [0005] A drive signal, which is not related to the printing, may be applied to the recording head, thereby causing the 
recording head to eject ink drops. This operation is called a flushing operation. Uneven meniscuses at the nozzle 
orifices of the recording head are reshaped into the original states through the wiping operation by the wiping member. 
In the nozzle orifices which are infrequently used for ejecting ink drops during the printing operation, the ink located 
thereat is likely to increase its viscosity. Accordingly, those nozzle orifices are frequently clogged with the ink of in- 

35 creased viscosity. To avoid this, it is periodically executed. 

[0006] Meanwhile, the flushing operation is executed to prevent the nozzle orifices having a less chance of ejecting 
ink drops during the printing operation from being clogged, as mentioned above. Additionally, it is executed for pre- 
venting the nozzle orifices from being dried when the recording head is out of operation by moistening the ink absorbing 
member located within the capping member with the ink. 

40 [0007] Recently, the printing has been diversified, and use of the ink containing pigment is a trend in this field. Further, 
a technique also exists which adds surfactant to the ink composition in order to quicken the fixing of the pigment onto 
the recording sheet. In the pigment contained ink, a problem that bubbles are generated in the capping member arises. 
The generated bubbles will destroy the meniscus formed at the nozzle orifices, so that ejection failure occurs. A possible 
means to avoid the printing trouble of the recording head owing to such ink bubbles is to deepen the capping member 

45 to have the deep inner bottom part so that the ink bubbles are away from the nozzle formation face. 

[0008] In a case where the capping member having the deep inner bottom part is employed, the following problems 
arises anew. When the flushing operation is executed, ink drops ejected from the nozzle orifices are impeded by air 
resistance and the like during their flight, and transformed into finer ink drops {ink mist) since a distance between the 
nozzle formation face and the bottom part of the capping member is large. The ink mist tends to leak out from the 

so space defined between the nozzle formation face of the recording head and the capping member, and floats within the 
recording apparatus, 

[0009] The ink mist floating within the apparatus stick to the guide rod for moving the carriage or the like, soils the 
same, thereby making the carriage movement difficult. Further, the ink mist soils other mechanisms. As a result, the 
normal operation of the recording apparatus is lost. The ink mist also soils the recording sheet under printing. 
55 [0010] A specific color ink of the pigment-contained ink is easy to solidify at a specific position within the capping 
member, through the repeated flushing operations. In an extreme case, the solidified ink is accumulated into a mountain- 
like shape. When the recording head is sealed with the capping member, there is a chance that the accumulated ink 
reaches the nozzle formation face. 
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SUMMARY OF THE INVENTION 

[0011] The present invention is directed to solve the problems arising from the flushing operation, and has an object 
to provide an flushing control method which selects an operation mode to execute a flushing process in a state that 
s the nozzle formation face of the recording head is sealed with the capping member in particular when a flushing amount 
is large, and solves the problem of the accumulation of the solidified specific color ink, and ink jet recording apparatus 
which guarantees a high print quality for a long time. 

[0012] In order to achieve the above object, there is provided an ink jet recording apparatus, comprising: 

10 an ink jet recording head, provided with a nozzle formation face on which nozzle orifices for ejecting ink drops in 

accordance with print data are formed; 

a capping member which seals the nozzle formation face, the capping member having an inner space formed 
with a bottom; 

an ink absorbing member, provided on the bottom of the inner space in the capping member; 
15 a first flushing mode, in which ink drops are ejected into the capping member in a state that the nozzle formation 

face is sealed by the capping member; and 

a second flushing mode, in which ink drops are ejected into the capping member in a state that the capping member 
is separated from the nozzle formation face, 

wherein either the first flushing mode or the second flushing mode is selectively performed. 

20 

[0013] Preferably, the number of ink drops ejected in the first flushing mode is greater than the number of ink drops 
ejected in the second flushing mode. In other words, when the first flushing mode is selected which is executed in a 
state that the nozzle formation face of the recording head is hermetically closed with the capping member. 
[001 4] In this configuration, the ink mist generated in the flushing operation is remarkably reduced, even if a distance 
25 between the nozzle formation face and the ink absorbing member is made large. 

[0015] Preferably, ink drops are ejected while varying a distance between the nozzle formation face and the ink 

absorbing member in accordance with a kind of ink ejected, when the second flushing mode is performed. 

[0016] In this configuration, generation of the ink mist by the specific ink which is easy to generate ink mist is effectively 

suppressed. 

30 [0017] Preferably, ink drops of different kinds of inks are ejected so as to land on a substantially identical position 
on the ink absorbing member, when the second flushing mode is performed. Here, it is preferable that ink drops of a 
first kind of ink which is easy to solidify are first ejected, and then ink drops of a second kind of ink which is hard to 
solidify are ejected. 

[001 8] In this conf iguration, the accumulation of the solidified ink is remarkably reduced, in other words, the technical 
35 feature successfully solves the ink solidification and accumulation problem, which arises from the fact that the flushing 
operation using a small amount of ink is frequently performed at substantially the same position of the ink absorbing 
member. 

[0019] Preferably, the number of ink ejected is varied in accordance with a kind of ink ejected, when the first flushing 
mode and the second flushing mode are performed. 

40 [0020] In this configuration, the ink being easy to increase its viscosity at the nozzle orifices can be positively dis- 
charged. Accordingly, the running cost of the recording apparatus on the ink consumption is reduced when comparing 
with the recording apparatus in which the number of ejecting operations is set at a fixed value for every kind of ink. 
[0021] Preferably, the recording apparatus further comprises: a flushing amount counter, which counts an accumu- 
lated number of ink drops ejected when the first flushing mode and the second flushing mode are performed; and a 

45 suction member, which is communicated with the inner space of the capping member to suck ink therein. Here, the 
suction member performs an idle suction, in which a part of ink absorbed in the ink absorbing member is sucked while 
the capping member is separated from the nozzle formation face, when the flushing amount counter counts a prede- 
termined value. 

[0022] Here : it is preferable that the flushing amount counter is reset when the suction member performs the idle 
50 suction. 

[0023] Here, it is preferable that the second flushing mode is performed at least one of when: every time when a first 
time period is elapsed; and a recording paper is discharged from the apparatus. On the other hand, the first flushing 
mode is performed at least one of when: every time when a second time period which is longer than the first time period 
is elapsed; a power-off instruction of the apparatus is issued; and a recording paper is discharged from the apparatus. 
55 [0024] According to the present invention, there is also provided a flushing control method for the above ink jet 
recording apparatus comprising the steps of: 

counting an accumulated number of ink drops ejected; 
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judging the accumulated number reaches a predetermined value; 

performing an idle suction, in which a part of ink absorbed in the ink absorbing member is sucked while the capping 
member is separated from the nozzle formation face, when the accumulated number reaches a predetermined 
value; and 

5 resetting the accumulated number when the idle suction is performed. 

[0025] Preferably, the method further comprises the steps of: counting a first time period; and performing the second 
flushing mode every time when the first time period is elapsed. Here, the accumulated number counting step includes 
the step of counting the number of ink drops ejected when the second flushing mode is performed 
10 [0026] Further, it is preferable that the method further comprises the step of counting a second time period which is 
longer than the first time period. Here, the accumulated number judging step is executed every time when the second 
time period is elapsed. 

[0027] Here : it is preferable that the method further comprises the step of performing the first flushing mode when 
the accumulated number does not reaches the predetermined value. The accumulated number counting step includes 

15 the step of counting the number of ink drops ejected when the first flushing mode is performed. 

[0028] Further, the method further comprises the step of detecting whether a power-off instruction of the recording 
apparatus is issued. Here, the accumulated number judging step is executed when the power-off instruction is detected. 
[0029] Here : it is preferable that the step of performing the first flushing mode when the accumulated number does 
not reaches the predetermined value. The accumulated number counting step includes the step of counting the number 

20 of ink drops ejected when the first flushing mode is performed. 

[0030] Still further, the method further comprises the steps of: counting a second time period which is longer than 
the first time period; judging whether a recording paper is discharged from the recording apparatus; and judging whether 
the second time period is elapsed when the recording paper is discharged. Here, the accumulated number judging 
step is executed when the second time period is elapsed. 

25 [0031] Here, it is preferable that the method further comprises the step of performing the first flushing mode when 
the accumulated number does not reaches the predetermined value. The accumulated number counting step includes 
the step of counting the number of ink drops ejected when the first flushing mode is performed. 
[0032] On the other hand, it is preferable that the method further comprises the step of performing the second flushing 
mode when the first time period is elapsed but the second time period is not elapsed. The accumulated number counting 

30 step includes the step of counting the number of ink drops ejected when the second flushing mode is performed. 

[0033] In the above configurations, an amount of ink that is ejected into the capping member by the flushing operations 
is managed by the flushing amount counter. The capping member is filled with such an amount of ink as to cover the 
ink absorbing member. Since a part of ink is subsequently sucked from the ink absorbing member by the suction 
member, the ink absorbing member is made sufficiently moist with the ink. 

35 [0034] Accordingly, when the nozzle formation face is sealed during a non-print time of the recording apparatus, 
volatilization of the ink solvent through the nozzle orifice is suppressed with the ink in the sufficiently moist ink absorbing 
member. As a result, the increase of a viscosity of the ink or the solidification of the ink at and around the nozzle orifices 
are effectively suppressed. 

[0035] Further, the easy-to -solidify ink and the hard-to-solidify ink are mixed through the execution of the above- 
40 mentioned control. Therefore, solidification and accumulation of the ink in the ink absorbing member can be prevented. 
The waste ink is swiftly discharged by suction member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

45 [0036] The above objects and advantages of the present invention will become more apparent by describing in detail 
preferred exemplary embodiments thereof with reference to the accompanying drawings, wherein like reference nu- 
merals designate like or corresponding parts throughout the several views, and wherein: 

Fig. 1 is a plan view showing a structure mainly including a capping unit in an recording apparatus incorporating 
50 the present invention; 

Fig. 2 is a side view showing the structure of the capping unit shown in Fig. 1 ; 

Fig. 3 is a side view showing a state that a recording head is capped with the capping unit; 

Fig. 4 is a plan view showing a structure in which a cap member is molded onto acap holderforming the capping unit; 
Fig. 5 is a cross sectional view taken on a line A - A in Fig. 4 when viewed in the direction of arrows; 
55 Fig 6 is a block diagram showing an arrangement of a control circuit for controlling the flushing operations and 

others, which is mounted on the recording head; 

Fig. 7 is a cross sectional view showing a structure including mainly the capping unit and the recording head when 
a first flushing mode is executed in a state that the nozzle formation face of the recording head is sealed with the 
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capping unit; 

Fig. 8 is a cross sectional view showing the structure when a second flushing mode is executed in a state that the 
nozzle formation face of the recording head is separated from the capping unit; 

Fig. 9 is a cross sectional view showing the structure when different kinds of ink drops are ejected to substantially 
5 the same position within the cap member; 

Fig. 10 is a flow chart showing a control sequence of a periodic flushing operation and a periodic large flushing 
operation. 

Fig. 11 is a flow chart showing a control sequence of a power-off flushing operation when the power source of the 
recording apparatus is turned off; and 
10 Rg. 12 is a flow chart showing a control sequence of a paper-discharge flushing operation executed when a re- 

cording sheet of paper is discharged. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



is [0037] Ink jet recording apparatus constructed according to the present invention will be described with reference to 
the accompanying drawings. 

[0038] Referring to Figs. 2 and 3, a carriage 1 is guided by a guide rod 2 and moved in a longitudinal direction of a 
platen 3 while facing and being aligned in parallel with the same. The carriage 1 is coupled to a part of a timing belt, 
which is reciprocatively moved by a carriage motor to be given later, and reciprocatively moved along the guide rod 2. 

20 [0039] The carriage 1 is mounted such that a recording head 5 faces a recording sheet 4 of paper located on an 
upperface of the platen 3. To print, ink is introduced into the recording head 5, and the recording head ejects ink drops 
onto the recording sheet 4 on the platen 3 in accordance with bit map data corresponding to print data. 
[0040] A capping unit 6 capable of sealing the nozzle formation face of the recording head 5 is located in a non-print 
area (home position), which is formed at one end of the recording apparatus. The capping unit 6 is provided with a cap 

25 member 7 having such a size as to allow the nozzle formation face of the recording head 5 to be sealed with a sealed 
space located therebetween. Accordingly, the capping unit 6 has a function to prevent the ink at the nozzle orifices 
from being dried, and a function by sealing the nozzle formation face of the recording head 5 in a non-print mode : and 
another function to forcibly discharge the ink from the recording head 5 under a negative pressure generated by a 
suction pump (not shown) in a cleaning operation. 

30 [0041] Further, the capping unit 6 has another function to receive the ink in a flushing operation. In operation, the 
capping unit 6 is selectively operable in a first flushing mode in which the recording head ejects the ink drops into the 
capping unit in a state shown in Fig. 3 that the nozzle formation face of the recording head 5 is sealed with the capping 
unit 6, or a second flushing mode in which the recording head ejects ink drops into the capping unit in a state shown 
in Fig. 2 that the capping unit is separated from the nozzle formation face of the recording head. 

35 [0042] An ink outlet 7a, as shown in Fig. 1 , is formed in the inner bottom part of the cap member 7 of the capping 
unit 6. The ink outlet 7a is connected to one end of a tube of a tube pump forming the suction pump to be described 
later. In a non-print mode, the nozzle formation face of the recording head 5 is sealed with the cap member 7. When 
receiving a cleaning command, the suction pump applies a negative pressure to the inner space of the capping unit 
to cause the recording head 5 to eject the ink. 

40 [0043] As will subsequently be described, also in an idle sucking operation that is controlled when a count value of 
a flushing amount counter reaches a predetermined value, the suction pump to be given later is driven, so that the ink 
is forcibly discharged through the ink outlet 7a formed in the capping unit 6. 

[0044] Ink absorbing member 8 shaped like a sheet is placed in the inner bottom part of the cap member 7, will be 
described in detail later. The ink absorbing member 8 holds the ink discharged from the recording head through the 
45 cleaning operation orthe flushing operation attendant with the ejection of a large number of ink drops. The ink absorbing 
member 8 also catches and absorbs ink drops ejected from the recording head through the cleaning operation orthe 
flushing operation attendant with the ejection of a small number of ink drops. 

[0045] As will subsequently be described in detail, the cap member 7 and a rectangular cap holder 9 are formed in 
a unit form. Spring holders 9a are horizontally extended from both side walls of the cap holder 9 as viewed in the 
50 horizontal direction. The cap holder 9 is mounted on a slider 10 forming a lifting mechanism, and is mounted while 
being urged against the recording head 5 by a couple of compression springs 1 1 , which are inserted between the slider 
10 and the spring holders 9a. 

[0046] An engaging member 9b is formed at the center of one end of the cap holder 9, while engaging members 9b 
are formed at both side parts of the other end of the cap holder 9. Those three engaging members 9b are engaged 
55 and retained at three points by retainers 1 0a of the slider 1 0, respectively. As a result, the cap holder 9 is mounted on 
the slider 10 while being prohibited from moving upward or toward the recording head 5 a predetermined distance or 
longer. 

[0047] A couple of slots 1 2, while horizontally extending, are formed in the right and left parts of the lower bottom 
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part of the slider 10. A couple of horizontal shafts 15 : which are provided at the free ends of link arms 14 rotatably 
mounted on a frame 13, are slidably put in the slots 12, respectively. With this structure, the slider 10 may rise with 
respect to the frame 1 3 with the aid of the link arms 1 4, while tracing an arcuate path. 

[0048] Guide pieces 1 0b are formed on both side ends of the non-print area side of the slider 1 0, respectively. Those 
5 guide pieces 10b are supported by a couple of guide grooves 16 formed in the frame 13. Each guide groove 16 consists 
of three parts continuous to one another; a lower flat part 1 6a located at one end, a higher flat part 1 6b located at the 
other end, and a slanted part 1 6c interconnecting the lower and higher flat parts. 

[0049] As shown in Fig. 1 , one end of the guide pieces 1 0b is connected to one end of a tension spring 1 7 which is 
fastened at the other end to the frame 13. The tension spring 17 urges the slider 10 toward the print area and in a 

10 direction in which it moves apart from the recording head 5, viz., downward in the embodiment. 

[0050] When the carriage 1 is moved to a position just above the capping unit 6 as shown in Fig. 2, an engaging 
member 1 a provided on the carriage 1 comes in contact with an engaging member 1 0c uprighted on the slider 1 0. As 
a result, the slider 1 0 is lifted with the aid of the link arms 14 while resisting a spring force of the tension spring 1 7. And 
the cap member 7 integral with the cap holder 9 sealingly closes the nozzle formation face of the recording head 5 put 

15 on the carriage 1 . 

[0051] When the carriage 1 moves to the print area, the engaging member 1a of the carriage 1 is separated from 
the engaging member 10c of the slider 10, the slider 10 is returned to a state shown in Fig. 2 by a pulling force of the. 
tension spring 1 7. As a result, the sealing of the nozzle formation face of the recording head 5 with the cap member 
7 is removed. 

20 [0052] As shown in Fig. 2, the sealing face of the cap member 7, or the upper end face thereof to be brought into 
contact with the nozzle formation face of the recording head 5, is not parallel to the nozzle formation face of the recording 
head 5. In other words, the sealing face of the cap member 7 is slanted so as to somewhat lower to the print area with 
respect to the home position side (the right side in Fig. 2). This is realized by appropriately selecting the positions of 
the horizontal shafts 15 in the slots 12 formed in the slider 10 and the positions of the guide pieces 10b that slide in 

25 the guide grooves 1 6 formed in the frame 13. 

[0053] When the cap member 7 sealingly closes the nozzle formation face of the recording head 5, the cap member 
7 first comes in contact with the nozzle formation face, from the home position side. As the slider 1 0 is lifted, it sealingly 
closes the entire nozzle formation face of the recording head 5 by compressing force of the compression springs 11 . 
To release the sealing of the nozzle formation face of the recording head 5, the cap member 7 is first separated from 

30 the end of the nozzle formation face which is closer to the print area, and completely separated from the nozzle formation 
face in a state that it is slanted with respect to the nozzle formation face. 

[0054] As shown in Fig. 1 or 3, a holding member 20 with a wiping member 21 made of rubber or the like is provided 
at a position which is adjacent to the capping unit 6 and closer to the print area. The wiping member 21 is used for 
wiping out the nozzle formation face of the recording head 5 carried by the carriage 1 . The wiping operation is performed 
35 in cooperation with the movement of the carriage 1 . The holding member 20 is horizontally moved and carries the 
wiping member to and from a wiping position on the traveling path of the recording head 5. 

[0055] When the cleaning operation is started, the wiping member wipes out dust, paper powder and the like from 
the nozzle formation face of the recording head 5 before the ink ejecting and absorbing operations, and wipes out the 
ink left on the nozzle formation face after the ink ejecting and absorbing operations. 

40 [0056] In the recording apparatus thus constructed, when the carriage motor is driven to move the carriage 1 to the 
home position, the engaging member 1 a of the carriage 1 , as shown in Fig. 2, is brought into contact with the engaging 
member 10c of the slider 10. Then, the carriage 1 further moves in the same direction, and at the same time the slider 
10 rises with the aid of the link arms 14 while resisting the pulling force of the tension spring 17 (Fig. 3). 
[0057] On the other hand, the guide piece 1 0b of the slider 1 0 move within and along the guide grooves 1 6 from the s 

45 lower flat part 1 6a and the slanted part 1 6c, and then to the higher flat part 16b. As a result, the cap member 7 that is 
integral with the cap holder 9 hermetically closes the recording head 5 carried by the carriage 1 . 
[0058] When the sealing of the nozzle formation face with the cap member 7 is completed, the cap member 7 is 
disconnected in its communication with the atmosphere and put in a hermitic state. In this state, it suppresses evap- 
oration of the ink through the nozzle orifices, and prevents the clogging of the recording head. In this state, a flushing 

50 operation is executed, and then the ink drops idly ejected from the recording head are captured with the sheet-like ink 
absorbing member 8 placed in the inner bottom part of the cap member 7. Further, in this state the suction pump is 
driven, and a negative pressure is applied to the inner space of the cap member 7. Then, the ink is discharged through 
the nozzle orifices of the recording head. 

[0059] When the carriage motor is driven and the carriage 1 is moved to the print area side, the engaging member 
55 1a of the carriage 1 leaves the engaging member 10c of the slider 10. Accordingly, the slider 10 is lowered through 
the motion of the link arms 1 4 and with the movement of the guide pieces 1 0b of the slider 1 0 to the lower flat part 1 6a. 
As a result, the sealing of the recording head 5 by the cap member 7 is released. 

[0060] When the sealing of the nozzle formation face of the recording head by the cap member 7 is released, the 
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cap member 7 is first separated from the end of the nozzle formation face which is closerto the print area, and completely 
separated from the nozzle formation face in a state that it is slanted with respect to the nozzle formation face. Thus, 
the cap member 7 is separated from the nozzle formation face of the recording head 5 in a state that it is slanted with 
respect to the nozzle formation face. 
5 [0061] The waste ink which will stay on the nozzle formation face of the recording head receives a force to pull it 
back to the waste ink stored in the cap member 7. With this force, an amount of ink left on the nozzle formation face 
is reduced to a minimum. The operation of removing the sealing of the nozzle formation face of the recording head 5 
by the cap member 7 starts at one end thereof. This feature suppresses the unnecessary bubbling of the waste ink 
stored in the cap member 7. 

10 [0062] Fig. 4 is a plan view showing a structure including the cap holder 9 and the cap member 7, which form the 
capping unit. Fig. 5 is a cross sectional view taken on line A - A in Fig. 4 when viewed in the direction of arrows. In 
Figs. 4 and 5, like or equivalent portions in Figs. 1 to 3 are designated by like reference numerals. 
[0063] As shown in Fig. 4, the cap holder 9 is made of hard synthetic resin and takes a rectangular shape whose 
upper part is opened. Its opening end face 9c is substantially flush with the upper face of the paired spring holders 9a 

15 which horizontally extend. The opening end face 9c is annularly formed along the outer circumference of the cap holder 
9. Rib members 9g like cylindrical poles uprighted on the inner bottom part of the cap holder 9. Those rib members 9g 
are integral with the cap holder 9. The tips of the rib members 9g are crushed by a heat-clamping, and the sheet-like 
ink absorbing member 8 is held on the inner bottom part by the rib members 9g. 

[0064] As shown in Fig. 5, the cap member 7 made of a soft material, e.g., elastomer, is integrally formed with the 
20 cap holder 9 within the cap holder 9 by a two-color molding process, in the molding, the upper edge of the cap member 
7 is triangular in cross section, and protruded above the opening end face 9c of the cap holder 9. The upper edge of 
the cap member 7 thus configured serves as a sealing part against the nozzle formation face of the recording head. 
Accordingly, a degree of close contact is increased at the sealing part and the inner space in the capping unit is kept 
in a good sealing state. 

25 [0065] With such a structure, when the nozzle formation face of the recording head 5 is sealed by the capping unit, 
a predetermined gap "h" is formed between the nozzle formation face of the recording head 5 and the face of the ink 
absorbing member 8. In the embodiment, the gap "h" is approximately 3mm. With presence of the gap "h", when 
bubbles are generated in the waste ink discharged into the capping unit, the bubbles attach to the nozzle formation 
face of the recording head, thereby lessening a degree of destruction of the meniscuses of ink formed at the nozzle 

30 orifices. 

[0066] Fig. 6 shows an arrangement of a control circuit for controlling the flushing operations and others by using 
the capping unit constructed as mentioned above. In Fig. 6, like or equivalent portions are designated by like reference 
numerals, for simplicity. As shown in Fig. 6, a black ink cartridge 31 and a color ink cartridge. 32 are detachably mounted 
on the carriage 1 . Inks are supplied from the cartridges to the recording head 5. The carriage 1 receives a drive force 
35 from a carriage motor 33, and is reciprocatively moved in the longitudinal direction of the guide rod 2, or in the main 
scanning direction. 

[0067] A discharge side of a tube pump 34 as the suction pump capable of sucking the inner space of the capping 
unit 6 to generate a negative pressure therein is connected to a waste ink tank 35. The waste ink discharged from the 
suction pump 34 is absorbed by and retained in a waste ink absorbing member 36 placed in the waste ink tank 35. 
40 [0068] In Fig. 6, a print controller 40 receives print data from a host computer, and generates dot pattern data (bit 
map data). Upon receipt of the bit map data, a head driver 41 generates a drive signal, and the recording head 5 ejects 
ink drops. 

[0069] In addition to the drive signal based on the print data, the head driver 41 receives a flushing command signal 
from a flushing controller 42 and outputs a drive signal for the flushing operation to the recording head 5, so that it 

^5 performs an idle ejection of ink drops, which is irrelevant to the print. A cleaning controller 43 receives a control signal 
from a cleaning command detector 44, for example, and controls a pump driver 45 to drive a suction pump 34. 
[0070] A cleaning command switch 46 is located on an operation panel of the recording apparatus. When a user 
finds printing failure, for example, he operates this switch and operates the cleaning controller 43 through the cleaning 
command detector 44, whereby a cleaning operation based on a manual operation is performed. 

50 [0071] The print controller 40 sends a control signal to a non-print time counter 47 and an accumulated print time 
counter 48. The non-print time counter 47 is reset to zero when the printing operation is terminated, and immediately 
starts its operation to count up an elapsing time. Thus, the non-print time counter 47 has a function to count a time 
period that the recording head is capped after the end of the printing. 

[0072] The accumulated print time counter 48 counts an accumulative print time when the printing is performed. 
55 When the cleaning controller 43 executes the cleaning operation, it receives a reset signal. Upon receipt of a reset 
signal from the cleaning controller 43, the accumulated print time counter 48 is reset to zero, and counts up an accu- 
mulated print time period in accordance with a control signal from the print controller 40. Thus, the accumulated print 
time counter 48 counts an accumulated time period that the recording head 5 prints in a state that it is not capped by 
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the capping unit 6. 

[0073] When a powersource for the recording apparatus is turned on, the cleaning operation orthe flushing operation 
are executed in accordance with time count data provided from the non-print time counter 47 and the accumulated 
print time counter 48 while referring to a recovery operation selecting table (not shown) which directs which operation 
s is performed in accordance with the elapsing time period. In Fig. 6, the non-print time counter 47 and the accumulated 
print time counter 48 output control signals to the cleaning controller 43. A control signal is output also to the flushing 
controller 42 based on the signals outputted from the respective timers. 

[0074] Control signals based on the time count data, which are produced by a periodic flushing timer 49 s a periodic 
large flushing timer 50 : and a power-off large flushing timer 51 , are transmitted to the large flushing controller 42. The 

10 periodic flushing timer 49 has a function to count a first time period (e.g., 1 0 seconds) during printing or standby. When 
the first time period exceeds 10 seconds, a control signal is transmitted to the large flushing controller 42, thereby 
causing it to execute the periodic flushing operation. The periodic flushing timer 49 is used for discharging ink of an 
increased viscosity at the nozzles not used during printing (the nozzles having no or less chance of ejecting ink drops). 
[0075] In this case, different kinds (colors) of inks have their own degrees of viscosity increases. Accordingly, in the 

15 periodicf lushing operation in the recording apparatus using six color inks, the numbers of ejected ink drops are selected 
as shown in Table 1 . In the table, Y is a yellow ink, K is a black ink, C is a cyan ink, LC is a light cyan ink, and M is a 
magenta ink, LM is a light magenta ink. 



TABLE 1 



K 


C 


LC 


M 


LM 


Y 


96 


72 


72 


72 


72 


72 



[0076] When the recording apparatus prints for a second time period (e.g., 2000 seconds), the periodic large flushing 
25 timer 50 outputs a control signal to the large flushing controller 42 to direct the flushing controller 42 to carry out a 
control for a large flushing operation. This periodic large flushing operation is performed during printing or discharging 
of the recording sheet. The periodic large flushing timer 50 is also used for discharging ink of increased viscosity from 
the nozzles not used during printing. In the periodic large flushing operation, the number of ink drops ejected forflushing 
is controlled to as to be increased much greater than that in the periodic flushing operation. 

30 

TABLE 2 



K 


C 


LC 


M 


LM 


Y 


40000 


20000 


20000 


20000 


20000 


20000 



[0077] When the power source for the recording apparatus is turned off, the power-off large flushing timer 51 counts 
an elapsing time from the previous turning-off of the power source. The power-off large flushing timer 51 sends a control 
signal based on the elapsing time to the large flushing controller 42 so that the power-off large flushing operanon is 
executed and the power source for the recording apparatus is subsequently turned off as will be described later. 
[0078] The power-off large flushing operation is executed for making the inside of the capping unit retain moisture. 
During a non-print period of the recording apparatus, volatilization of the ink solvent from the nozzle orifices is sup- 
pressed. The number of ink drops ejected at this time are as shown in Table 3. 



TABLE 3 



45 



K 


C 


LC 


M 


' LM 


Y 


50000 


30000 


20000 


30000 


20000 


20000 



[0079] In Fig. 6, data indicative of the number of ink drops forflushing is transferred from the large flushing controller 
42 to a flushing amount counter 52. The flushing amount counter 52 additively counts up the number of ink drops for 
flushing, which are ejected in the periodic flushing operation, the periodic large flushing operation, and the power-off 
large flushing operation. The flushing amount counter 52 transfers count-up data to a threshold comparator 53. 
[0080] The threshold comparator 53 judges whether or not the count-up data transferred to the flushing amount 
counter 52 reaches a predetermined value stored in the threshold comparator 53. When the judgement result is that 
the count-up date reaches the predetermined threshold value, a control signal is sent to an idle-suction controller 54. 
At the same time, a reset signal is sent from the threshold comparator 53 to the flushing amount counter 52. Upon 
receipt of the reset signal, the flushing amount counter 52 containing the count-up data is reset to zero. 
[0081] The predetermined value stored in the threshold comparator 53 is selected to provide such an amount of ink 
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ejected into the capping unit 6 by the flushing operation as to cover the ink absorbing member 8 located on the inner 
bottom part of the capping unit 6. 

[0082] The idle-suction controller 54 sends a control signal to a carriage controller 55. In turn, the carriage controller 
55 drives the carriage motor 33. By the driving of the carriage motor 33, the carriage 1 is somewhat moved to the print 
area side, and the capping unit 6 which is sealing the nozzle formation face of the recording head 5 releases the sealing 
of the nozzle formation face. 

[0083] A control signal is sent from the idle-suction controller 54 to the pump driver 45. In a state that the sealing of 
the nozzle formation face is removed by the capping unit 6 is removed, the suction pump 34 is driven for a predetermined 
time. Then, the idle-suction operation for discharging part of the ink from the capping unit 6 is performed. Accordingly, 
the ink absorbing member 8 placed in the inner bottom part of the capping unit 6 retains a sufficient amount of the 
absorbed ink. Therefore, an accumulation of the easy-to-solidify ink on the ink absorbing member 8 is suppressed, 
and as a result, such a problem that the ink discharging trouble caused by the accumulated ink during the cleaning 
operation is avoided. 

[0084] In the recording apparatus of the embodiment, when the power source for the recording apparatus is turned 
off, the power-off flushing operation is performed. Accordingly, the power source is actually turned off after a prede- 
termined time elapses from the turn-off instruction. As shown in Fig. 6, a commercial AC power source 61 supplies 
electric power to a power supply circuit 63 for generating a DC power source used for the recording apparatus by way 
of a power switch 62 formed with a relay switch. 

[0085] A power-off timer 65 is driven by a power control switch 64 located on the operation panel of the recording 
apparatus. After a predetermined time elapses, the power-off timer 65 turns off the power switch 62 formed with the 
relay switch. Accordingly, after a predetermined time period set by the power-off timer 65 elapses, in other words, after 
the power-off flushing operation is performed, the power switch 62 is turned off. 

[0086] Figs. 7 through 9 show the respective flushing operations performed by the recording apparatus constructed 
as mentioned above. The capping unit 6 are illustrated while being taken on a line B - B and viewed in the direction of 
arrows in Fig. 4. In Fig. 7, the nozzle formation face of the recording head is sealed with the capping unit, and in this 
state, a first flushing mode is executed in which ink drops are ejected from the recording head into the capping unit. 
[0087] In Fig. 8, the nozzle formation face of the recording head is separated from the capping unit, and in this state, 
a second flushing mode is executed in which ink drops are ejected from the recording head into the capping unit, in 
Fig. 9, the ink drop ejection in the second flushing mode is controlled so that different kinds of ink drops are ejected to 
substantially the same position on the ink absorbing member within the capping unit. 

[0088] Those flushing operations shown in Figs. 7 to 9 may be realized by a moving position of the carriage 1 con- 
structed as shown in Figs. 1 to 3 and timings at which drive signals are applied to the actuators provided in association 
with the nozzle arrays of the recording head. In a first flushing mode shown in Fig. 7, as shown in Fig. 3, the slider 1 0 
is raised through the motion of the link arms 14, and the guide pieces 10b of the slider 10 are moved to the upper flat 
parts 1 6b of the guide grooves 1 6. As a result, the nozzle formation face of the recording head 5 is sealed with the cap 
member 7. 

[0089] The first flushing mode is suitably used for in performing the periodic large flushing operation which ejects a 
relatively large number of ink drops, and the power-off flushing operation. In the illustration of Fig. 7, ink drops of colors 
K, C, M, and Y are ejected. However, in the embodiment, ink drops of other colors LC and LM are also ejected although 
not illustrated. The number of ink drops ejected in the periodic large flushing operation and the power-off flushing 
operation are also shown in Table 2 or 3. 

[0090] In the first flushing mode, ink drops ejected from the recording head 5 bounce off the face of the ink absorbing 
member 8, and return to the nozzle orifices of the recording head 5. As a result, the different color inks are mixed into 
a mixed color. However, the generation of the mixed color is lessened since the predetermined gap "h" (3mm in the 
embodiment), as shown in Fig. 5, is present between the nozzle formation face of the recording head 5 and the surface 
of the ink absorbing member 8. There is less chance that the meniscuses formed at the nozzle orifices by the bounced 
ink drops and other troubles occur. 

[0091] The flushing operation of the first flushing mode is performed in a state that the nozzle formation face of the 
recording head 5 is sealed with the capping unit 6. Accordingly, even when ink mist is generated in the space sealed, 
there is no chance that the ink mist is leaked outside, and most of the ink mist falls on the surface of the ink absorbing 
member 8 and captured by the same. Therefore, when the sealing of the recording head 5 by the capping unit 6 is 
removed, an amount of ink mist floating to outside is considerably reduced. 

[0092] In the second flushing mode shown in Fig. 8, as shown in Fig. 4, the slider 10 descends through the motion 
of the link arms 14, while at the same time the guide pieces 10b of the slider 10 moves to the lower flat part 16a of the 
guide grooves 16, As a result, sealing of the nozzle formation face of the recording head 5 by the capping unit 6 is 
released. 

[0093] The second flushing mode is suitably used for in performing the periodic flushing operation which ejects a 
relatively small number of ink drops. In the illustration of Fig. 8, ink drops of colors K, C, M, and Y are ejected as in 
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Fig. 7. However, in the embodiment, ink drops of other colors LC and LM are also ejected although not illustrated. The 
numerical values tabulated in Table 1 are used tor the number of ink drops ejected in the periodic flushing operation. 
[0094] In the second flushing mode, ink drop ejecting operation is controlled such that a distance between the nozzle 
formation face of the recording head and the ink absorbing member located in the capping unit is varied in accordance 
5 with a kind of ink. Specifically, the carriage 1 is somewhat moved to the right from a state shown in Fig. 9, and the 
engaging member 1a of the carriage 1 is brought into contact with the engaging member 10c of the slider 10. Then, 
the slider 10 is somewhat raised through the motion of the link arms 14. 

[0095] The guide pieces 10b of the slider 10 is moved to the slanted part 16c of the guide grooves 16. As a result, 
a distance between the nozzle formation face of the recording head and the ink absorbing member disposed within 
10 the capping unit, is reduced. Thus, the distance between the nozzle formation face and the ink absorbing member in 
the capping unit is varied with the movement of the carriage 1 to the right, shown in Fig. 9. 

[0096] In the second flushing mode, e.g., the periodic flushing operation using the magenta or cyan ink which is easy 
to cause the ink mist, it is preferable to reduce the distance between the nozzle formation face and the ink absorbing 
member in the capping unit. With this, there is less chance of generating the ink mist. 

15 [0097] When the second flushing mode is used, if ink to be ejected from the recording head, as shown in Fig. 9, is 
selected in accordance with a moving position of the recording head, different kinds of ink drops are ejected to sub- 
stantially the same position of the ink absorbing member located in the capping unit. Specifically, at a moving position 
of the recording head 5, indicated by a solid line in Fig. 9, ink drops of M and Y colors are ejected for flushing, and 
then the recording head 5 is moved to a position indicated a phantom line. At this position, the ink drops of K and C 

20 colors are ejected for flushing. 

[0098] Where the controller for executing the controls mentioned above is employed, the cyan (C) ink hard to solidify 
is ejected to a flushing position of the magenta (M) ink easy to solidify. As a result, there is no chance that the magenta 
ink is solidified and accumulated on the ink absorbing member. When a relatively small number of ink drops are inter- 
mittently ejected to the same position of the ink absorbing member, as in the periodic flushing operation, the solidification 

25 and accumulation of the magenta ink are remarkable in degree and amount. In this case, this problem is avoided by 
operating the controller mentioned above, however. 

[0099] Figs. 10 to 12 are flow charts useful in explaining flushing controls carried out by the recording apparatus 
thus constructed. Those controls are carried out mainly for preventing specific inks from solidifying by causing the ink 
absorbing member placed in the inner bottom part of the capping unit to retain a sufficient amount of ink. Controls flows 

30 shown in Figs. 1 0 to 1 2 will be described by using the block diagram shown in Fig. 6. 

[0100] Fig. 10 shows a control flow for the periodic flushing operation and the periodic large flushing operation. In 
Fig. 10, a step S11 judges if the periodic flushing timer counts a predetermined time (10 seconds). When it counts the 
predetermined time (the answer is Yes), the control advances to a step S12, and the periodic flushing operation is 
performed. This flushing operation is performed when the periodic flushing timer 49 sends a control signal to the large 

35 flushing controller 42 (Fig. 6). At this time, the number of shots by ink drops is controlled as shown in Table 1 . 

[0101] In a step S13, a count of the periodic flushing timer 49 is reset to zero, and the timer is started in operation. 
Subsequently, as in a step S14, the number of ink drops ejected by the periodic flushing is added to the contents of 
the flushing amount counter 52. The adding operation is performed in a manner that data indicative of the number of 
ink shots is sent from the large flushing controller 42 to the flushing amount counter 52 (Fig. 6). A step S15 checks if 

40 a count (accumulation value) of the flushing amount counter 52 reaches a predetermined value. 

[0102] This check is made in a manner that a count value of the flushing amount counter 52 is sent therefrom to the 
threshold comparator 53. Specifically, a predetermined number of ink shots (e.g., 60000 shots) is stored in the threshold 
comparator 53. If the count value of the flushing amount counter 52 does not yet reaches the predetermined number 
of shots (the answer is No), the control returns to the start of the program. When the count value of the flushing amou nt 

45 counter 52 reaches the predetermined value (the answer is Yes) in the step S15, the control advances to a step S1 6, 
and the idle-suction operation is performed. 

[0103] To perform the idle-suction operation, the threshold comparator 53 sends a control signal to the idle-suction 
controller 54. In turn, the idle-suction controller 54 sends a control signal to the carriage controller 55. As a result, the 
carriage 1 is somewhat moved toward the print area, and the capping unit 6 which has sealed the nozzle formation 
so face of the recording head 5 release its sealing. And the idle-suction controller 54 sends a control signal to the pump 
driver 45, which in turn drives the suction pump 34 for a predetermined time. 

[0104] Part of the waste ink stored in the capping unit 6 is cast into the waste ink tank 35 via the suction pump 34, 
and the ink absorbing member 8 placed in the inner bottom part of the capping unit 6 is sufficiently moistened with the 
ink. Accordingly, the specific ink has to solidify is not accumulated in the ink absorbing member 8. 
55 [01 05] A step S21 judges if the periodic large timer 50 has counted a predetermined time (2000 seconds). If it does 
not count the predetermined time (No), the control returns to the start of the program. When the periodic large timer 
50 has counted the predetermined time (Yes), the control advances to a step S22. This step checks if a count value 
of the flushing amount counter 52 reaches a predetermined value (accumulation value). The check function of this step 
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S22 resembles that in the step S15. 

[0106] In the step S22, when the count value of the flushing amount counter 52 reaches the predetermined value 
(Yes), steps S23 and S24 are successively executed. In this case, the steps S23 and S24 resemble the steps S1 6 and 
S17. Then, the subsequent step S25 is executed; the periodic large flushing operation is performed. Also when the 
5 count value of the flushing amount counter 52 does not reach the predetermined value (No), the step S25 is executed, 
and the periodic large flushing operation is performed. 

[0107] The periodic large flushing operation in the step S25 is performed in a manner that the threshold comparator 
53 sends a control signal to the large flushing controller 42 (Fig. 6). At this time, the numbers of ink drops ejected from 
the nozzle orifices are selected as shown in Table 2. The number of ink shots in the step S25 is added to the count 
io value in a step S26. This addition is made in a manner that the large flushing controller 42 sends data indicative of the 
number of ink shots to the flushing amount counter 52 (Fig. 6). And in a step S27 : the periodic large timer 50 is reset 
to zero and started in its operation. 

[0108] Fig. 11 is a flow chart showing a control sequence of the power-off flushing operation performed when the 
power source for the recording apparatus is turned off. When the power control switch 64 shown in Fig. 6 is operated, 
15 then the power-off timer 65 is started. At this time, the power-off timer 65 outputs a control signal to the threshold 
comparator 53, and as shown a step S31 is executed to judge whether or not a count value of the flushing amount 
counter 52 reaches a predetermined value. Steps S32 and S33, which follows the step S31 , resemble the steps S15 
to S17, and the steps S22 to S24 in Fig. 10. 

[0109] In a step S34, the power-off large flushing operation is performed. At this time, the number of ink drops ejected 
20 from the nozzle orifices are controlled so as to satisfy those in Table 3. Subsequently, the number of ink shots in the 
step S34 is added to the count value in a step S35. The addition is made in a manner that data indicative of the number 
of ink shots is sent from the large flushing controller 42 to the flushing amount counter 52. in a step S36, the respective 
times are drive controlled. 

[0110] Specifically, in the step S36, the power-off large timer 51 is reset to zero. The accumulated print time counter 

25 48 is stopped. The non-print time counter 47 is reset to zero and then started. The periodic flushing timer 49 is reset 
to zero, and stopped i n its operation, The periodic large timer 50 is stopped. In this way, those timers are drive controlled, 
and then a step S37 is executed to turn off the power source. The power-off operation is performed in a manner that 
a control signal, which is generated when the power-off timer 65 counts a predetermined time period, opens the power 
switch 62 formed with the relay switch. 

30 [0111] Fig. 12 is a flow chart showing a control sequence of a paper-discharge flushing operation executed when a 
recording sheet of paper is discharged. In the paper-discharge flushing operation, a step S41 judges whether or not 
the power-off large timer 51 has counted a predetermined time (2000 seconds). When the answer is No (not yet count- 
ed), a step S42 is executed to judge whether or not the periodic flushing timer 49 has counted a predetermined time 
(1 0 seconds) . If the answer is Yes (counted) , steps S43 to S45 are executed. In the steps S43 to S45, a control sequence 

35 similar to that in the steps S1 2 to S1 4 already described is executed, and a step S46 is then executed. 

[0112] In the step S42, if it is judged that the periodic flushing timer 49 does not yet count the predetermined time 
(No), the control directly advances to the step S46. Then, steps S46 to S48 are executed. In the steps S46 to S48, a 
control sequence similar to that in the steps S15 to S17 already described in Fig. 10 is executed. 
[01 1 3] When the step S41 judges that the power-off large timer 51 has counted the predetermined time period (Yes), 

40 the control advances to a step S51 . This step S51 checks if a count value of the flushing amount counter 52 reaches 
a predetermined threshold value. A control sequence executed in the steps S51 to S56 resembles that executed in 
the steps S22 to S27 already described referring to Fig. 10. After the execution of the step S56, the steps subsequent 
to the step S46 are executed. 

[0114] As described above, in the control sequences shown in Figs. 1 0 to 12, as shown in the steps S1 5 S S22, S31 , ' 
^5 S46 and S51 , check is made as to whether or not the accumulation value in the flushing amount counter 52 reaches 
a predetermined value. If it reaches the predetermined value, the idle-suction operation is executed. Accordingly, the 
idle-suction operation is performed in a state that a sufficient amount of ink, controlled by the flushing amount counter 
52, is stored in the ink absorbing member 8 put in the inner bottom part of the capping unit 6. With this, the problem 
that the specific ink solidifies and is accumulated on the ink absorbing member 8 is avoided. 
so [01 15] In the periodic large flushing operation in the above-mentioned embodiment, the numbers of ink drops ejected 
are controlled so as to satisfy Table 2. In this flushing operation, the numbers of ink drops ejected may be controlled 
in accordance with the contents in Table 4. In Table 4, "T" is an elapsing time (seconds) by the periodic large timer 50. 



TABLE 4 



55 



T 


T < 2000 sec 


T > 2000 sec 


shot amount 


25T 


50000 
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[0116] The numbers of ink drops ejected in the power-off large flushing operation may be set uniformly at 50000 
shots. In this case, there is no need to provide the power-off large timer 51 . Also in this case, the power-off large timer 
51 controlled in the step S36 shown in Fig. 11 is stopped and reset to zero. 

[0117] Although the present invention has been shown and described with reference to specific preferred embodi- 
5 ments, various changes and modifications will be apparent to those skilled in the art from the teachings herein. Such 
changes and modifications as are obvious are deemed to come within the scope of the invention as defined in the 
appended claims. 

10 Claims 

1 . An ink jet recording apparatus, comprising: 

an ink jet recording head, provided with a nozzle formation face on which nozzle orifices for ejecting ink drops 
15 in accordance with print data are formed; 

a capping member, which seals the nozzle formation face, the capping member having an inner space formed 
with a bottom; 

an ink absorbing member, provided on the bottom of the inner space in the capping member; 
a first flushing mode, in which ink drops are ejected into the capping member in a state that the nozzle formation 
20 face is sealed by the capping member; and 

a second flushing mode, in which ink drops are ejected into the capping member in a state that the capping 
member is separated from the nozzle formation face, 

wherein either the first flushing mode or the second flushing mode is selectively performed. 

25 2. The recording apparatus as set forth in claim 1, wherein the number of ink drops ejected in the first flushing mode 
is greater than the number of ink drops ejected in the second flushing mode. 

3. The recording apparatus as set forth in claim 1 , wherein ink drops are ejected while varying a distance between 
1 the nozzle formation face and the ink absorbing member in accordance with a kind of ink ejected, when the second 

30 flushing mode is performed. 

4. The recording apparatus as set forth in claim 1 , wherein ink drops of different kinds of inks are ejected so as to 
land on a substantially identical position on the ink absorbing member, when the second flushing mode is per- 
formed. 



35 



The recording apparatus as setforth in claim 4, wherein ink drops of a first kind of ink which is easy to solidify are 
first ejected, and then ink drops of a second kind of ink which is hard to solidify are ejected. 



6. The recording apparatus as setforth in claim 1 , wherein the number of ink ejected is varied in accordance with a 
40 kind of ink ejected, when the first flushing mode and the second flushing mode are performed. 

7. The recording apparatus as set forth in claim 1 , further comprising: 

a flushing amount counter, which counts an accumulated number of ink drops ejected when the first flushing 
45 mode and the second flushing mode are performed; and 

a suction member, which is communicated with the inner space of the capping member to suck ink therein, 
wherein the suction member performs an idle suction, in which a part of ink absorbed in the ink absorbing 
member is sucked while the capping member is separated from the nozzle formation face, when the flushing 
amount counter counts a predetermined value. 



50 



55 



8. The recording apparatus as set forth in claim 7, wherein the flushing amount counter is reset when the suction 
member performs the idle suction. 

9. The recording apparatus as set forth in claim 7, wherein the second flushing mode is performed at least one of when : 

every time when a first time period is elapsed; and 
a recording paper is discharged from the apparatus; 
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wherein the first flushing mode is performed at least one of when: 

every time when a second time period which is longer than the first time period is elapsed; 
a power-off instruction of the apparatus is issued; and 
5 a recording paper is discharged from the apparatus. 

10. A flushing control method for the ink jet recording apparatus as set forth in claim 1 , comprising the steps.of: 

counting an accumulated number of ink drops ejected; 
10 judging the accumulated number reaches a predetermined value; 

performing an idle suction, in which a part of ink absorbed in the ink absorbing member is sucked while the 
capping member is separated from the nozzle formation face, when the accumulated number reaches a pre- 
determined value; and 

resetting the accumulated number when the idle suction is performed. 



75 



30 



r 



11. The control method as set forth in claim 10, further comprising the steps of: 



counting a first time period; and 

performing the second flushing mode every time when the first time period is elapsed, 
20 wherein the accumulated number counting step includes the step of counting the number of ink drops ejected 

when the second flushing mode is performed. 

12. The control method as set forth in claim 11 , further comprising the step of counting a second time period which is 
longer than the first time period, 

25 wherein the accumulated number judging step is executed every time when the second time period is elapsed. 

13. The control method as set forth in claim 1 0, further comprising the step of detecting whether a power-off instruction 
of the recording apparatus is issued, 

wherein the accumulated number judging step is executed when the power-off instruction is detected. 



14. The control method as set forth in claim 11 , further comprising the steps of: 



counting a second time period which is longer than the first time period; 
judging whether a recording paper is discharged from the recording apparatus; and 
35 judging whether the second time period is elapsed when the recording paper is discharged, 

the accumulated number judging step is executed when the second time period is elapsed. 



15. The control method as set forth in claim 12, further comprising the step of performing the first flushing mode when 
the accumulated number does not reaches the predetermined value, 

40 wherein the accumulated number counting step includes the step of counting the number of ink drops ejected 

when the first flushing mode is performed. 

16. The control method as set forth in claim 13, further comprising the step of performing the first flushing mode when 
the accumulated number does not reaches the predetermined value, 

45 wherein the accumulated number counting step includes the step of counting the number of inkdrops ejected 

when the first flushing mode is performed. 

17. The control method as set forth in claim 14, further comprising the step of performing the first flushing mode when 
the accumulated number does not reaches the predetermined value, 

so wherein the accumulated number counting step includes the step of counting the number of ink drops ejected 

when the first, flushing mode is performed. 

18. The control method as set forth in claim 14, further comprising the step of performing the second flushing mode 
when the first time period is elapsed but the second time period is not elapsed, 

55 wherein the accumulated number counting step includes the step of counting the number of ink drops ejected 

when the second flushing mode is performed. 
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